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ABSTRACT

Background: Back pain, particularly affecting the lower ribs and gluteal area, is prevalent among adolescents, with rates
ranging from 11% to 52.1%. Low back pain has become a major health concern, often leading to musculoskeletal issues at an
early age. School backpacks are known contributors to lumbar discomfort due to increased weight from academic materials.
Ergonomic factors, weight distribution, and posture while carrying bags play essential roles in back pain among school-going
children.

Objective: To assess the association between back pain and backpack weight among school children aged 10 to 14 years in
Lahore.

Methods: This cross-sectional study was conducted from March to July 2022, involving 385 students aged 10-14 from three
private schools in Lahore. Inclusion criteria required students to have no physical deformities. Ethical clearance was obtained
(No. HCHS/2022/ERC/026-27). Data were analyzed using SPSS version 25.0, with descriptive statistics calculated for
frequencies, percentages, mean, standard deviation, and range. The chi-square test was applied to assess the association between
back pain and backpack weight, with significance set at p < 0.05.

Results: The average age of participants was 12.56+1.683 years, with 62.4% females and 37.6% males. Schools in urban areas
accounted for 93.2% of participants, while 6.8% were from rural areas. Among the students, 27.2% carried light bags (2-4 kg),
64.4% carried medium bags (4-6 kg), and 8.4% carried heavy bags (6-10 kg). Daily travel time to school was under 10 minutes
for 30.8%, 10-20 minutes for 48.0%, 21-25 minutes for 19.2%, 26-30 minutes for 1.6%, and over 30 minutes for 0.4%. Notably,
62.4% of students sometimes experienced back pain, with heavy backpacks significantly associated with higher pain levels (p
=0.015).

Conclusion: Heavy backpacks are a prominent factor in low back pain among school children, exacerbating strain on the
shoulders and back. Further research using diverse observational methods is recommended to explore practical solutions for
reducing backpack-related musculoskeletal strain in children.

Keywords: Adolescents, Back pain, Backpacks, Cross-sectional studies, Ergonomics, Musculoskeletal pain, Posture.
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INTRODUCTION

Back pain, particularly affecting the lower ribs and gluteal area, is a prevalent concern among adolescents, impacting between 11% to
52.1% of teens and pre-teens. Low back pain, the most frequent type, is increasingly recognized as a significant health issue that can
lead to musculoskeletal disorders at an early age(1). The daily use of backpacks, often filled with substantial academic materials, has
contributed to a notable rise in the incidence of back pain in students, as heavy backpack weights commonly strain the lower back
muscles. Although backpacks are designed to be worn over both shoulders, some styles—such as hand-held bags and asymmetrically
worn straps—can cause unequal weight distribution, thereby imposing stress on the back and shoulder muscles, especially when posture
is compromised(2-4). Specific types of bags, like roller bags, can also induce lower back strain due to altered posture during use.
Research suggests that 10% to 40% of teens report that low back pain limits their everyday activities, and it has been observed that low
back pain during childhood may be an indicator of similar issues persisting into adulthood(5-7). Despite its impact, few studies have
employed validated, standardized questionnaires to assess the relationship between back pain and the quality of life in children, leaving
a gap in understanding their general health status and the specific physical discomforts they experience(8, 9).

As the physical demands on children evolve with increased mobility and academic requirements, the need to study these factors becomes
more pressing. In countries like Malaysia, there is a notable lack of comprehensive data on adolescent back pain, reflecting an urgent
need for further study, particularly among age-consistent groups for streamlined sampling and analysis(10-12). In the United States
alone, over 40 million students carry school supplies in backpacks, raising widespread concerns over the potential health risks associated
with this daily load. Muscular imbalances can result from asymmetrical bag straps, especially when straps are too short, causing uneven
weight distribution and postural challenges(13, 14). These postural strains are particularly concerning among younger, less active
students who may still be in key stages of bone development. Not only are early primary school students largely unaware of postural
health risks, but even those who understand the ergonomics of backpack use may find it challenging to implement them due to the time
required for the central nervous system to adapt to proper posture(15, 16). Children’s physical development is impacted by numerous
factors upon entering school age, including decreased physical activity, heavy school bags, and asymmetrical backpack strap use, all of
which increase the load on their developing bodies(17, 18). It is thus essential to investigate the link between backpack usage and back
pain among schoolchildren to inform future policies that can reduce these physical burdens and ultimately improve children’s quality of
life(19, 20). This study aims to assess the association between back pain and backpack weight in schoolchildren aged 10 to 14 years in
Lahore(21, 22).

METHODS

A cross-sectional study was conducted in three schools: Unique School System, American Lycetuff School, and Lahore Grammar
School, all located in Lahore. Data collection occurred from March 2022 to July 2022 and involved a sample of 385 students who met
specific inclusion criteria: ages 10-14 years, currently enrolled in a private sector school, and without any physical deformities. Ethical
approval was secured from the Ethics Review Committee at Hussain College of Health Sciences, Lahore (No. HCHS/2022/ERC/026-
27) prior to data collection. Data analysis was performed using the Statistical Package for Social Sciences (SPSS), version 25.0. Various
statistical measures, including frequency distribution, percentage, mean, standard deviation, minimum and maximum range, were
utilized to summarize the data descriptively. To assess the relationship between back pain and backpack weight, the chi-square test was
applied, with statistical significance defined as a p-value of less than 0.05(23).

The selection of three distinct schools—Unique School System, American Lycetuff School, and Lahore Grammar School—was intended
to capture a representative sample of private sector schoolchildren in Lahore, aged 10-14 years, for examining the association between
backpack weight and back pain. These schools were chosen to reflect a diverse socio-economic background, as well as varying school
sizes and academic demands, which can influence the types of backpacks used and the weight carried by students. Additionally, school
policies on backpack usage and weight guidelines, if present, were considered to ensure that the findings would be generalizable across
a broad spectrum of school environments. This selection approach aimed to enhance the study’s applicability and relevance for potential
interventions in similar educational settings(24).
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RESULTS Gender Distribution of Participants

The study analyzed data from 385 participants with
an average age of 12.56+1.683 years, comprising
62.4% females and 37.6% males. Among the
participants, 93.2% attended schools in urban
areas, while 6.8% were enrolled in rural schools.
The grade distribution included 0.4% in grade 3,
7.6% in grade 4, 13.2% in grade 5, 15.6% in grade
6, 20.8% in grade 7, 17.6% in grade 8, 10.4% in
grade 9, 14.0% in grade 10, and 0.4% in grade 13.
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type of bag is used to carry books and classroom to and from school

Regarding modes of transport to school, 24.8% of
students walked, 40% used bikes, 12% used cars, 19.2%
used rickshaws, and 4.2% used other modes of transport.
Of the students, 60.8% carried two-shouldered
backpacks, 31.2% used one-shoulder bags, and 8.0%
used trolley bags. Examination of specific backpack
features showed that 65.2% of students had backpacks
with waist belts, with 19.2% never using them, 9.6%
using them occasionally, and 6.0% always using them.
Chest straps were available to 12.4% of students, with trolley bag one shouldered bag two shouldered bag
9.6% never using them, 33.2% using them sometimes, type of bag is used to carry books and classroom to and from school

Percent
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and 44.8% always using them. Furthermore, 58.4% of students reported not having wheels on their bags, while 25.2% never used wheels,
10.8% used them occasionally, and 5.6% always used wheels. Adjustable shoulder straps were reported as unavailable to 47.2% of
students, with 19.6% never using them, 18.0% using them occasionally, and 15.2% always using them.

Table 1: Distribution of Pain Location and Bag Carrying Posture Among Students

Description Frequency (%age)

Pain Location

Muscle soreness 36 (14.4%)
Upper back pain 59 (23.6%)
Lower back pain 26 (10.4%)
Leg pain 40 (16.0%)
Neck pain 82 (32.8%)
Arm pain, tingling in arms/legs, other 7 (2.8%)
Bag Carrying Posture

Always keep the bag away from the body 55 (22.0%)
Sometimes keep the bag away from the body 127 (50.8%)
Always go over the body while carrying a school bag 67 (26.8%)

The study categorized backpack weights into light (2-4 kg), medium (4-6 kg), and heavy (6-10 kg), with 27.2% of students carrying
light bags, 64.4% carrying medium-weight bags, and 8.4% carrying heavy bags. Travel time to school showed that 30.8% of students
spent less than 10 minutes, 48.0% spent 10-20 minutes, 19.2% spent 21-25 minutes, 1.6% spent 26-30 minutes, and 0.4% spent more
than 30 minutes commuting. Among postural habits, 13.6% of students walked with their backpacks, 34.4% stood most of the time
while carrying their bags, 27.6% stood occasionally, and 24.4% stood very little. Cell phone and computer usage revealed that 34.8% of
students used devices for up to 2 hours daily, 47.6% for 3-4 hours, and 17.6% for 5 or more hours. The incidence of pain while carrying
backpacks was notable, with 62.4% of students sometimes experiencing pain, 23.6% never experiencing pain, and 14.0% often feeling
pain. Among students reporting pain, the distribution of pain locations included 14.4% with muscle soreness, 23.6% with upper back
pain, 10.4% with lower back pain, 16.0% with leg pain, 32.8% with neck pain, and 2.8% with arm pain or tingling sensations in the
arms or legs.

Table 2: Association between back pain and category of the weight of the bag

Category of Weight of the Bag

Light (2-4 kg) Medium (4-6 kg) Heavy (6-10 kg)

Pain due to Yes Count 36 107 18
wearing your
bag pack % Within the Category of the  52.9% 66.5% 85.7%

weight of the bag

No Count 32 54 3
% Within the Category of the 47.1% 33.5% 14.3%
weight of the bag
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The study revealed an association between backpack weight and the likelihood of experiencing pain. Among students with light
backpacks, 52.9% reported pain, whereas 66.5% of those with medium-weight bags and 85.7% of those with heavy backpacks reported
experiencing pain. Conversely, 47.1% of students with light bags, 33.5% with medium bags, and 14.3% with heavy bags reported no
pain, indicating a positive correlation between backpack weight and pain prevalence.

DISCUSSION

In this study, responses from 250 out of 385 students highlighted a considerable prevalence of back pain associated with carrying heavy
school bags. A higher percentage of students carrying heavy-weight bags (87.5%) reported back pain compared to those with medium-
weight (66.5%) or lightweight bags (52.9%). This trend aligns with findings from Sharan et al., who noted that backache, especially low
back pain, is a significant contributor to musculoskeletal issues at a young age due to the increasing load of academic materials (6).
Students with heavy-weight bags in this study demonstrated a greater impact on back pain than those with lighter loads, reinforcing the
association between increased backpack weight and musculoskeletal stress(25).

Talbott et al. reported that nearly all students aged 10 to 18 carried backpacks, with 83% wearing them over both shoulders, yet many
still experienced pain due to poor backpack features or incorrect usage (26). Although dual-shoulder carriage can alleviate some strain,
findings here showed that 60.8% of students used both shoulders but often lacked adjustable shoulder straps, with 47.2% reporting no
use of these straps. Absence of adjustable straps may compromise ergonomic support and contribute to back discomfort, particularly
when uneven loads cause postural imbalance. Literature suggests that single-shoulder backpack use predisposes students to lower back
pain due to asymmetrical posture, corroborated by 64% of students in this study reporting back pain with backpack use. Similarly,
research indicates asymmetrical bag carriage aggravates low back pain through postural deviation(27). This study also observed that
perceived heaviness of a backpack may play a more critical role in causing discomfort than the actual weight, supporting findings in
high school students from Kuwait, where subjective heaviness was significantly linked to back pain regardless of measured bag weight.
For many students here, the burden of a perceived heavy backpack contributed to reported pain, particularly in the lower back(28, 29).

Data from Brzek et al. highlighted that 32% of children's backpacks exceeded recommended weights, underscoring a prevalent risk
factor for discomfort and musculoskeletal issues in school-aged children (19). Comparably, this study found that 27.2% of student bags
were categorized as light, 64.4% as medium-weight, and 8.4% as heavy, suggesting that a substantial proportion of students may be at
risk of back pain if load distribution exceeds ergonomic recommendations(30). Literature suggests that a backpack exceeding 15% of
an individual’s body weight is significantly associated with low back pain, especially when carried for extended periods. Here, statistical
analysis revealed a significant association between heavy-weight backpacks and back pain, with p=0.015(29, 31). While these findings
provide valuable insights, this study has limitations, including the relatively small sample size and limited geographic scope, which may
affect the generalizability of results. Future studies would benefit from larger, diverse samples to assess variations in results across
different settings(32). Despite these limitations, the study underscores the importance of appropriate backpack features and weight
management for school-aged children, with potential implications for policy and school guidelines to mitigate musculoskeletal risks
associated with heavy backpack use(26, 33).

CONCLUSION

The findings indicate that carrying heavy backpacks is a significant factor contributing to low back pain among school-going children,
placing undue stress on their shoulders and back muscles. This association highlights the need for awareness and intervention to mitigate
the physical strain caused by excessive backpack weight. Future research could build upon these insights by exploring more
comprehensive observational methods to better understand and address the musculoskeletal impacts of school bag use on children’s
health and quality of life.
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